Neurite-Enriched MicroRNA-218 Stimulates Translation of the GluA2 Subunit and Increases Excitatory Synaptic Strength.
Local control of protein translation is a fundamental process for the regulation of synaptic plasticity. It has been demonstrated that the local protein synthesis occurring in axons and dendrites can be shaped by numerous mechanisms, including miRNA-mediated regulation. However, several aspects underlying this regulatory process have not been elucidated yet. Here, we analyze the differential miRNA profile in cell bodies and neurites of primary hippocampal neurons and find an enrichment of the precursor and mature forms of miR-218 in the neuritic projections. We show that miR-218 abundance is regulated during hippocampal development and by chronic silencing or activation of neuronal network. Overexpression and knockdown of miR-218 demonstrated that miR-218 targets the mRNA encoding the GluA2 subunit of AMPA receptors and modulates its expression. At the functional level, miR-218 overexpression increases glutamatergic synaptic transmission at both single neuron and network levels. Our data demonstrate that miR-218 may play a key role in the regulation of AMPA-mediated excitatory transmission and in the homeostatic regulation of synaptic plasticity.